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This Senior Design Project is a spillway design option for the proposed Anderson Dam based on 
the Santa Clara Valley Water District Seismic Retrofit Project. The focus was to design a 
spillway resistant to cavitation to prevent a failure similar to the Oroville Dam Crisis in 2017. 
The design includes initial concept designs for a morning glory spillway and a chute spillway, 
followed by initial structural design and hydraulic verification for the chute spillway option. 
Hydraulic verification was done using Flow 3D and Flowsight to create accurate hydraulic 
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Dams are a critical component of the water infrastructure in the United States. They are 
necessary for water storage and flood prevention, and to operate safely, dams need a functioning 
spillway to prevent overtopping. This report outlines the design process of a possible spillway 
option for Anderson Dam based on the ongoing Seismic Retrofit Project. The Seismic Retrofit 
Project is a redesign and rebuild of Anderson Dam in order to make the dam seismically sound. 
By using public information about the Seismic Retrofit Project and making reasonable site 
assumptions, a feasible spillway design was completed. 
 
Project History 
This project was inspired by the Oroville Dam Crisis in 2017. In February of 2017 after heavy 
rain, Oroville Dam needed to release water down the main spillway. A large hole formed in the 
spillway due to cavitation, leading to the use of the earthen emergency spillway (Graff, 2017). 
The emergency spillway also began to erode. With two inoperable spillways, the city of Oroville 
was evacuated. Even though the Oroville Dam did not fail, it highlighted the importance of 
having well-designed, functioning spillways.  
 
After the Oroville Dam Crisis, the California Department of Water Resources started a spillway 
reevaluation program to determine if any other spillways were at risk of cavitation like Oroville 
(CDWR, 2017). Anderson Dam was one of many dams found to be at high risk of failure if the 




The Oroville Dam Crisis is a good example of what can happen when spillways fail. Like 
Oroville Dam, Anderson Dam is upstream of heavily populated areas. If Anderson Dam were to 








Figure 1: Anderson Dam inundation map showing flooding in Santa Clara County (Jacobson, 2017). 
 
To protect the City of San Jose and other nearby communities, it is necessary to design a new 
spillway for Anderson Dam. Dam failure would have disastrous consequences, and one of the 
best ways to protect the dam is a new spillway. 
 
The Seismic Retrofit Project also makes the spillway design necessary. Anderson Dam needs to 
be completely excavated and rebuilt, so it is the ideal time to be designing and constructing a 
new spillway. Construction costs related to the spillway would be less if the spillway is built 
when the dam is rebuilt rather than being independent projects.  
 
Site Description 
Anderson Dam is located in Morgan Hill, Santa Clara County, California. While the dam is 
about 20 miles outside of San Jose, it is directly upstream. The dam is built along Coyote Creek, 
which runs right through San Jose to reach the San Francisco Bay. Anderson Lake is also the 
largest reservoir in Santa Clara County, however the water level is capped lower than capacity 






The spillway design is planned for the same location as the existing spillway. This location is 
influenced by ease of construction as well as the site geometry. There are not many other 
locations for a spillway to fit into the Anderson Dam system. The actual site sits on INKS 
stony-clay loam soil (NRCS, 2019). This means the soil is mostly clay with some larger, stone 
particles. The spillway is a part of Anderson Lake County Park, and the water discharges into 
Coyote Creek. 
 
Scope of Work 
The scope of this project included a complete spillway design process. The location and layout of 
the spillway were major components of the project. Another large piece of the design was the 
geometric design of the dam, including the crest length and size of the spillway. Structural 
design was also done for the spillway concrete in the slab and walls. Anchors and joints were a 
major focus of the structural design, as well as an energy dissipation system designed at the base 
of the spillway to protect the receiving waterway. Computer modelling was used to evaluate the 
final design to ensure that it met performance requirements.  
 
Analysis of Alternatives 
This project pursued two initial spillway design options: a morning glory structure and an open 
channel chute spillway. Both spillway types are being actively used in California at similar 
capacities to Anderson Dam, making them initially viable for this project. There were several 
factors considered for both spillway types to determine which alternative best fit the design 
criteria of this project. First, the spillway needed to be an uncontrolled spillway in order to tie 
into the existing Anderson Dam system. An uncontrolled spillway has no gate or other structure 
to prevent water from flowing down the spillway. Instead, when the water level surpasses 
reservoir capacity, water would overtop the crest of the designed spillway and discharge safely 
into Coyote Creek. The spillway also needed to be able to handle a maximum flow of 94,800 
cubic feet per second (cfs) while integrating back into the Coyote Creek hydrologic system. This 





for the Seismic Retrofit Project (HDR, 2013). Another major factor was that the spillway needed 
to be designed in a way to prevent or limit the risk of cavitation. The current Anderson Dam 
spillway is at risk of cavitation, so in order for the redesign to be successful, the new design 
needed the smallest possible cavitation potential. From these constraints, a more traditional chute 
spillway and a more unique morning glory spillway were initially developed. 
 
Description of Alternatives 
A morning glory structure is a type of drop inlet spillway that is most effective when there is a 
very limited or insufficient amount of space near the dam for other spillway variations. In order 
for a morning glory spillway to be viable, there must be an adequate rock foundation beneath the 
reservoir for a reinforced concrete conveyance feature to be used to transport the excess water 
from the morning glory spillway out to a reinforced concrete terminal structure where the water 
can be safely discharged at a controlled rate. The initial design of the morning glory spillway is 
provided below in Figure 2. The design would require a 70 foot (70’) diameter inlet and a 38’ 
outlet to meet the required capacity. It would need to be approximately 220’ tall. The 
calculations for sizing the morning glory spillway can be seen in Appendix A. 
 
 






The main concern with a morning glory spillway is its practicality. This particular spillway 
structure runs through dams and would not be a feasible solution for existing dams. For this 
project, a morning glory spillway is a viable option. The Seismic Retrofit Project requires that 
the existing Anderson Dam be completely torn down (HDR, 2013). Since the dam needs to be 
completely rebuilt, it would be feasible to build the morning glory spillway along with it. If the 
Seismic Retrofit Project were not happening, a morning glory spillway would not be possible. 
The initial design was approximately the same size as the morning glory spillway for Monticello 
Dam in Napa County (USBR, 2019). Monticello Dam shows that a morning glory spillway this 
size is possible to build, and the Seismic Retrofit Project made a morning glory spillway possible 
for Anderson Dam.  
 
Open channel chute spillways require an adequate amount of space from the existing topography 
of the area as well as proper orientation between the reservoir and downstream river. When 
evaluating possible spillway designs for Anderson Dam, the team noted that a chute spillway 
would work well, as the current spillway in Anderson Dam had the perfect amount of space and 
orientation for a new open channel chute spillway to be inserted with little excavation or 
topographical alterations. The designed chute spillway would operate very similar to the current 
Anderson Dam spillway but with minor changes due to an increased design flow. The initial 
concept design is shown below in Figure 3. The calculations for the initial spillway design can be 
seen in Appendix B. 
 
 
Figure 3: An initial concept design of the chute spillway and stilling basin with key dimensions shown.  
 
The chute spillway did not raise initial concerns like the morning glory spillway because it is a 





energy dissipation systems. In the initial design, a stilling basin was used and can also be seen in 
Figure 3. 
 
Comparison of Alternatives 
After the initial designs were completed, the two spillway options were compared to see which 
design would move forward. The main criteria used in the decision-making process was 
“construction feasibility.” Construction feasibility represented all aspects of construction, such as 
cost, constructability, and time. Another key criteria was integration into the Anderson Dam 
System. This criteria accounts for how much a design would change the hydrologic system 
already in place. Two other criteria were safety and environmental concerns. The two spillway 
designs were compared against each other, and the results are shown below in Table 1. 
 




Anderson Dam System 
Safety Environmental Chosen 
Alternative 
Chute ✔ ✔ ✔  ✔ 
Morning 
Glory 




As shown in Table 1, the chute spillway was preferred in three of the four categories, and thus 
was the design selected moving forward. The main reason the chute spillway was chosen was the 
construction feasibility. It would be much easier to construct than the morning glory spillway, 
and would presumably cost much less. The morning glory spillway would also change the 
location of the spillway outlet, altering the Anderson Dam hydrologic system. The chute 
spillway, however, would be in the same area as the current spillway, so it would have little 
effect on the hydrologic system. In terms of safety, the chute spillway was preferred because it is 
not in the reservoir. Since the opening of the morning glory spillway would sit inside of a 





spillway. There were also minor concerns about people falling into the spillway, though the 
concerns were not large since swimming is not permitted in Anderson Lake. 
 
The only category where morning glory was preferred was in environmental concerns. The chute 
spillway is very large and is in a portion of Anderson Lake County Park. If the morning glory 
spillway were used instead, the land that the chute spillway would have occupied could have 
been used for environmental conservation. This was not a large enough factor to make up for the 
construction feasibility, so the chute spillway design was continued. 
 
As previously mentioned, the chute spillway design required a stilling basin in order to be 
effective. A stilling basin is a type of energy dissipation system used for open channel spillways 
to control where hydraulic jumps occur. The chute spillway designed for this project required a 
United States Bureau of Reclamation (USBR) Type-II stilling basin to be designed. This design 
will be detailed later in the report. 
 
Design Criteria and Standards 
The main criteria for the design was to have a functioning spillway. This criteria was verified 
through using computer simulations to check for cavitation potential. The simulation was also 
used to verify that other parameters, such as velocity and froude number, were the same as what 
was expected in hand calculations.  
 
Performance Requirements 
In order to verify the hydraulic performance of the spillway, the team used a software called 
Flow-3D. Flow-3D is cutting-edge computational fluid dynamics (CFD) software that provides 
accurate modelling of fluid flow behavior. For this project, Flow-3D was used to generate flow 
characteristics of the chute spillway once the initial design was completed. Output data for 
Flow-3D was defined specifically for the values the team was most interested in; values that 
would prove the spillway is functioning as intended and more importantly, functioning without 





Codes and Standards 
The main design guide used for the spillway was the USBR ​Design Standards No. 14: 
Appurtenant Structures for Dams (Spillways and Outlet Works) Design Standard, Chapter 3: 
General Spillway Design Considerations ​ (USBR, 2014). Design Standards No. 14 is a 
comprehensive guide to designing large dams. For the intents of this project, the main section 
used was Chapter 3: General Spillway Design. Chapter 3 references American Concrete Institute 
(ACI) standards for the structural concrete design, so ​ACI 318-14: Building Code Requirements 
for Structural Concrete ​governed the structural design (ACI, 2014). The initial designs also used 
Hydrology & Hydraulic Systems ​ for hydraulic design (Gupta, 2017). 
 
The stilling basin required its own design standards. ​USBR Engineering Monograph No. 25: 
Hydraulic Design of Stilling Basins and Energy Dissipators ​ outlined how to design the stilling 
basin used (Peterka, 1984). The report outlined the process of designing a stilling basin and gave 
examples of dams that have successfully used different types of stilling basins. The report 
verified that the conditions of the expected design were comparable to existing stilling basin 
designs. 
 
Key Values and Assumptions 
The two main values that governed the design process were the design flow and the froude 
number. The design flow of 94,800 cfs determined the overall size of the spillway, so it was 
critical to the overall design. The froude number for the spillway was 4.5. Setting the froude 
number was necessary for the stilling basin design, which will be discussed in more detail later. 
The minimum froude number for a USBR Type-II stilling basin was 4.5, so it needed to be 
maintained throughout the design (Peterka, 1984). 
 
There were several site assumptions that were made about the project, specifically with the soil. 
There were some limitations to access because the Federal Energy Regulatory Commission 





soil properties based on the NRCS classification (NRCS, 2019). These assumptions are outlined 
in more detail in the geotechnical calculations, which can be seen in Appendix C. 
 
Design 
The design process began with the initial concept designs for the morning glory spillway and 
chute spillway as previously discussed. Once the chute spillway was selected for further design, 
the stilling basin was designed. The initial design of the chute spillway combined with the 
stilling basin design created a complete schematic design of the spillway structure. From there, 
the structural design of the spillway and the hydraulic testing using Flow 3D were completed to 
create a final design. 
 
Stilling Basin Design 
As previously mentioned, chute spillways require a stilling basin at the base of the spillway. A 
stilling basin is a type of energy dissipation system used to control the location of a hydraulic 
jump. If not controlled, hydraulic jumps will erode soil at the base of the spillway and can lead to 
potential spillway failure. The soil erosion caused by hydraulic jumps can also disrupt the 
aquatic ecosystem downstream of the dam by increasing the amount of particulates in the water.  
 
The stilling basin used in this project was a USBR Type-II stilling basin. It was designed in 
accordance with the USBR ​Engineering Monograph No. 25: Hydraulic Design of Stilling Basins 
and Energy Dissipators ​ (Peterka, 1984). The stilling basin was 190’ wide and 169.6’ long, with 
45’ tall walls to account for a hydraulic jump at full discharge. The full calculations for the 
stilling basin sizing can be seen in Appendix B. Figure 4, below, shows a side view of the stilling 







Figure 4: Stilling basin side view with key dimensions. The spillway enters from the left at a slope of 4.2%. 
 
The stilling basin consists of two main energy dissipators: chute blocks and a dentated sill. As 
seen in Figure 4, chute blocks sit at the front of the stilling basin, and the dentated sill is at the 
spillway exit. The design required 13 chute blocks. A section view showing the chute block 
placement is provided in Figure 5. The chute blocks are seven feet (7’) square, spaced at seven 
feet (7’). The gaps between the wall and closest chute block are 7.5’ instead of 7’. The top of the 




Figure 5: Chute block placement and dimensions within stilling basin. View location shown in Figure 4. 
 
The dentated sill spans the entire width of the stilling basin with several blocks built in. The 
design required 16 blocks in the dentated sill. The blocks were 8.4’ tall and 6.3’ wide, spaced 
every 6.3’. The spacing between the wall and outside block was 3.7’. The sill was 4.4’ tall. 







Figure 6: Dentated sill placement and dimensions within stilling basin. View location shown in Figure 4. 
 
At full discharge, water would enter the stilling basin at a depth of 7’ and a speed of 71.3 feet per 
second (fps). After flowing through the stilling basin and going through the hydraulic jump, the 
water would have a depth of 42’ and a speed of 11.9 fps. These values can be compared to values 
found in the hydraulic model shown later in this report. 
 
Structural Design 
For this report, the structural design was limited to only the spillway and does not include the 
stilling basin, though the stilling basin would need to undergo a similar set of calculations. 
Design sheets can be seen in Appendix E. A plan view of the spillway is shown below in Figure 
7 for design context. 
 
 
Figure 7: Top view of the entire spillway, showing the total width as well as length of the stilling basin. 
 
The structural design of the spillway started with the spillway slab. For the structural 
calculations, see Appendix C. The slab design was governed by hydrostatic uplift. Hydrostatic 





buildup could be due to soil saturation or to water seeping through joints in the slab as it flows 
over the spillway. The high velocity water flowing in the spillway creates a large pressure 
differential with the stagnant water under the slab, resulting in a net uplift on the slab of 4.1 kips 
per square foot (k/ft²). To account for the uplift, the slab was designed as a concrete two-way 
slab with anchors acting like columns at a regular grid. The column design is discussed later in 
the report. For the interior sections of the slab, the design resulted in the use of #3 rebar spaced at 
12 inches (12”) on center for the bottom of the slab and #3 rebar spaced at 10” on center for the 
top of the slab. For exterior sections the bottom rebar remained the same as interior sections, but 
the top rebar switched to #3 at 6” on center. No shear reinforcement is required in the slab, 
though some could be used to make construction easier if necessary. Figure 8 shows 
reinforcement in a typical spillway cross section. The location of the section can be seen in 
Figure 7. More detailed drawings are provided in Appendix E. 
 
 
Figure 8: Typical cross section showing reinforcement. Section location shown in figure 7. More detailed drawings 
can be seen in Appendix E. 
 
The spillway walls were designed to act like retaining walls since soil backfill is expected. The 
spillway walls were 20’ tall, measured from the top of the spillway slab. The soil pressure 
governed the outside face vertical rebar and required #9 bars spaced at 6” on center. The inside 
face was designed to be able to resist the possible moment from the lateral water pressure at full 
flow. This is a conservative design approach since the soil would support the wall, but if sections 
of wall do not have soil backfill, the conservative rebar could be necessary. The inside face 
vertical rebar thus required #3 bars spaced at 12” on center. For both the inside and outside face, 
#4 bars at 12” on center were used for the horizontal rebar. The wall designed required adding 
heels to the spillway since the walls were designed as retaining walls. In order to keep the walls 





longitudinal rebar in both the top and bottom of the heel were designed to be a continuation of 
the slab rebar. The top transverse rebar was required to be #8 bars at 6” on center in order to 
support the potential bending due to the weight of soil above the heel. This reinforcing is also 
conservative due to the support of soil underneath the heel. The heel also required shear hooks 
due to the potential soil weight. The hooks needed were #4 bars at 16” on center. The 
calculations for the walls and heel can be seen in Appendix C, while more detailed drawings can 











 Figure 9: 3D design of chute blocks and dentated sill.        Figure 10: 3D design of spillway walls.  
 






After generating each 2D view of the open channel chute spillway, a 3D model was generated on 
AutoCAD using the Sweep 3D tool. Each section of the spillway was modeled individually 
(walls, chute blocks, and dentated sills) and then connected into one solid spillway model using 
the Union 3D tool. This process can be seen in Figures 9, 10, and 11. With this 3D CAD model, 






12: Complete 3D model of open channel chute spillway with Type II stilling basin on CAD. 
 
With the generation of a 3D CAD model based on the team’s design calculations, the geometry 
was imported into Flow3D as an STL file, a format specific to 3D objects in AutoCAD. With the 
CAD schematic designed using inches and Flow-3D using SI units, it was necessary to add a 
global scaling factor of 0.0254 to the design. Once the geometry conversion was complete, a 
mesh block was created and set to roughly fit the geometry of the spillway. This 3D boundary 
mesh was then refined by adding several mesh planes at places of interest, mainly at the chute 
blocks and dentated sills. By adding these mesh planes at the same angles of the block surfaces, 
the accuracy wes greatly increased in the project simulations, particularly for the stilling basin. 
The cell size of the mesh block was defined as 0.4 meters. A fluid region was also defined for 
these simulations, specifically set to represent outflow from Anderson Reservoir. At the 
boundary where this fluid region makes contact with the spillway, a volume flow rate of 98,800 





event. Using SI units, this flow was converted by Flow-3D into 2,684 cubic meters per second. 
The boundary conditions of the spillway walls were set for symmetry, the top modelled as open 
to atmospheric pressure and the end modelled as an outflow boundary. Flow-3D also required a 
certain level of balance, particularly between resolution and simulation time. As with any CFD 
software, simulations run at higher resolutions will take exponentially longer. With this in mind, 
the smallest possible cell size of the mesh that still allowed simulations to run uninterrupted and 
without any errors was found to be 0.4 meters. With the software running on a computer with 
8GB of RAM, the simulation processing time ranged from six (6) to eight (8) hours. The 












Based on these simulations, the team concluded that velocity of water down this spillway during 
a maximum probable flood occurrence will never surpass 27 meters per second (m/s). By 
analyzing the rendered spillway velocities, it was also possible to confirm the successful design 
of the stilling basin.The chute blocks and dentated sills were successfully dissipating the majority 
of the energy the water was experiencing as it travelled down the spillway. The light blue hues 
suggested a velocity drop of roughly 20 meters, with velocity at the blocks reaching 6.75 meters. 
Due to the balancing of resolution and simulation time, and with a limited cell resolution size of 
0.4 meters, the span of the spillway seemed as though it had ridges or lines across the entire 
section. For the purposes of this analysis, however, a cell resolutions size of 0.4 m was more than 
enough to get accurate results for the functionality of this proposed spillway design.  
 
Figure 14:Pressure levels throughout the spillway after 14.7 seconds of fluid flow.  
 
After verifying the functionality of the designed spillway, the key output factor for this project 
was pressure. Figure 14 shows a rendering of the pressure levels in the spillway after 14.7 
seconds of maximum fluid flow. In these pressure simulations, the most important values to 





important factor to consider in this design because if they were present at any point, it would 
mean that cavitation is occurring. For the purposes of this project, the legend colorized negative 
pressures as light to dark hues of blue. The colorization of the entire span of the spillway shows 
no hues of blue however, indicating that there are no negative pressures occurring throughout the 
spillway. Appendix D provides various other simulations, particularly one where the maximum 
pressure value for colorization was set to zero. This allowed the team to verify more accurately if 
there were any negative pressures acting on the spillway, and none were found. It is also 
interesting to note the pressure fluctuation occurring near the chute blocks and dentated sills. 
Throughout the 30 second simulation, when the flow hits the stilling basin, there seems to be an 
increase in pressure at the blocks. There has been research done as to why this is the case, and 
increased pressure fluctuations are to be expected near chute blocks in a stilling basin.  
 
 
Figure 15:Analysis of the cavitation potential in the proposed chute spillway. 
 
With no negative pressures found during the pressure simulation of the spillway, it was still 





spillway, especially with the emphasis placed on cavitation resistance in this spillway project. 
Figure 15 shows the cavitation potential throughout the span of the spillway with a dark blue 
hue. As denoted in the legend color scale, this proved that the proposed spillway had a cavitation 
potential of zero. This was the team’s expected output by FlowSight after finding no negative 
pressures, and meant the team’s design would not fail due to cavitation.  
 
Innovation 
One of the most critical components of the design is a system of underdrains. As previously 
mentioned, hydrostatic uplift is the governing load on the spillway slab. Reducing the uplift 
would reduce the load on the slab and improve the safety of the spillway overall. Underdrains are 
one of the principle ways to reduce the hydrostatic uplift. The drains move the water that seeps 
through the joints out from under the slab rather than allowing it to form stagnant pools. Limiting 
the formation of stagnant pools would directly reduce the hydrostatic uplift. A typical section of 
an underdrain can be seen below in Figure 16. 
 
 
Figure 16: Standard detail of an USBR underdrain (USBR, 2014). 
 
The underdrains consist of a perforated pipe in a bed of gravel. The perforated pipe allows for 
the water to infiltrate the pipe and flow out from under the spillway. Underdrains are not a new 
idea in spillway design, however they are critical to the safety of the dam. Stagnant water under 





spillway structure and help prevent overall dam failure, underdrains are a necessary component 
of design. 
 
Anchors were another critical component of the spillway design. Anchors have multiple uses in 
spillway design. The main use in the design is to resist the hydrostatic uplift pressure previously 
discussed. Anchors are necessary in this sense to prevent spillway failure. The other main use of 
anchors is to keep spillways steady in seismic events. This is particularly important for the 
Anderson Dam location because the dam is very close to several fault lines. The anchor design 
for the chute spillway was governed by the possible moment that could be transferred from the 
slab. The moment from the slab dictated that the anchors needed to be two #14 bars at a 5’ grid. 
The anchors also need to be grouted into the soil for the full bar development length. An anchor 
detail can be seen below in Figure 17, and the calculations can be found in Appendix C. 
 
 
Figure 17: Anchor detail. The anchors are 2 #14 bars on a 5’ grid. Calculations can be seen in Appendix C, and a 
more detailed image can be seen in Appendix E. 
 
Typical spillway anchors are #11 bars on a 5’-10’ grid. The anchor spacing for this project is 
within the typical range of anchor spacing, but the bars required were larger than average. The 





the slab. To be conservative, the calculations did not account for the underdrains helping reduce 
uplift pressure. This assumption resulted in larger slab moments and thus larger anchor bars. Due 
to the importance of the anchor bars and possible seismic concerns, it is more reasonable to have 
a conservative design approach. 
 
Site-Specific Problems 
The main site issue experienced in the design was non-ideal soil conditions. Spillways are ideally 
built on bedrock to help with erosion concerns, however the site required the chute spillway to be 
built on soil. A soil foundation made the underdrains more important because of the possibility 
of erosion. Soil erosion could lead to to spillway failure, similar to what happened in the Oroville 
crisis (Graff, 2017). Underdrains protect the foundation soil from erosion and make a soil 
foundation functional. Proper care must be taken to ensure the soil foundation is prepared 
correctly, but it does not fundamentally change the spillway design. 
 
Permitting, Political, and Safety Issues 
The main issue with a spillway design is safety. Spillways are a critical component of a dam 
system. It a spillway is not properly functioning, it could lead to complete dam failure. Due to 
this importance, safety is the fundamental concern for a spillway. This report used published 
spillway design standards and consistently was on the conservative end of structural design. 
Spillways also need frequent inspection to ensure that they are performing as expected and there 
are no cracks forming in the concrete. A conservative design along with regular inspections 
should ensure a safe spillway design. This design, however, would need to be verified by 
professional engineers and a more detailed model. The report authors are not professional 
engineers. 
 
The political concerns associated with this project would revolve around project funding. In this 
case, the project would be funded as a part of the Seismic Retrofit Project. Some of the main 
funding sources are the Safe, Clean Water Fund and the Water Use Utility Enterprise Fund 





falls under the jurisdiction of the California Department of Water Resources (CDWR), so the 
spillway would need to be approved by the CDWR Division of Dam Safety before construction. 
 
Other Concerns 
Other potential concerns with this project are environmental concerns. Dams, as a whole, are 
detrimental to their downstream environment. Spillways have less of an environmental impact 
than dams, but there is still a small impact. The main impact would be from the flow conditions 
exiting the spillway. This is mitigated by the stilling basin. By forcing the hydraulic jump to 
occur within the stilling basin, flow conditions should be controlled enough to not damage the 
downstream Coyote Creek. In order to ensure the Coyote Creek environment is not negatively 
impacted by spillway flow, Coyote Creek should be monitored during and after spilling events to 
verify that the conditions have not changed. 
 
Cost Estimate 
The cost estimate of this spillway design is limited to the team’s knowledge of project 
requirements and there may be various factors that will not be contended with in this initial cost 
estimate, but will still ultimately be part of the project. By using the 3-dimensional AutoCAD 
spillway design, the team was able to generate an estimate of the amount of material that would 
be required to complete the construction of this spillway. The labor cost was based on similar 
project constraints, with each cubic yard of work taking approximately 10 minutes. There is also 
a cost estimate for earthwork, but this section was not included in the initial cost estimate as the 
existing spillway in Anderson Dam would need to be removed before the team’s spillway design 
could be implemented. Due to excavation contributing the bulk of the earthwork cost, this 
section will need to be further evaluated once the existing spillway is completely removed. The 
estimate sheet presented in Table 2 includes both low cost estimates and high cost estimates for 













This project’s driving purpose was to design a spillway for Anderson Dam based on the Seismic 
Retrofit Project that would be completely resistant to cavitation. In order for this proposed design 
to be viable, many factors required careful consideration. Velocity fluctuations throughout the 
spillway needed to be monitored, as well as the subsequent uplift pressure. The Froude number 
needed to match the team’s initial calculations, and the spillway needed to be structurally sound. 
The open channel chute spillway with Type II stilling basin designed in this project succeeded in 
these endeavors. Through accurate fluid flow simulations generated via CFD software, Flow-3D 
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STILLING BASINDENATED SILL CHUTE BLOCKS
639.8'159.6'



























#3 BARS AT 10" O.C.
FOR BOTH DIRECTIONS.
#3 BARS AT 12" O.C.
FOR BOTH DIRECTIONS.





PROJECT TITLE: ANDERSON DAM SPILLWAY DESIGN PROJECT
DESIGNED BY: DOUG JONES, MARCOS SANJINES
ADVISOR: PROFESSOR ED MAURER
DATE: MAY 28, 2019
SHEET:
SCALE: PER DRAWING







NOTE: NEAR SIDE SPILLWAY
WALLS NOT SHOWN IN ORDER
TO SEE STILLING BASIN.
SECTION A: TYPICAL CROSS SECTION
SCALE = 1":20'
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#8 BARS AT 6" O.C.
FOR BOTH DIRECTIONS.
#3 BARS AT 12" O.C.
FOR BOTH DIRECTIONS.
3" COVER FOR ALL
FACES.
#3 BARS AT 12" O.C. FOR
HORIZONTAL REINFORCING.
#4 BARS AT 12" O.C. FOR
HORIZONTAL REINFORCING.
#9 BARS AT 6" O.C. FOR
VERTICAL REINFORCING.
#4 HOOKS AT 16" O.C. FOR
SHEAR REINFORCING.
